Introduction
Recent years have seen an increasing interest in higher education institutions ' (HEIs) sustainability, both in terms of the curriculum and the operations of these institutions (Fien 2002) . Additionally, HEIs are expected to take the lead in action to mitigate environmental problems (Brennan, Binney, and Hall 2015) . The limited studies in this area have focused on three aspects, (1) education for sustainability/sustainability education (e.g. Shephard and Furnari 2013; Swain et al. 2014) , (2) environmental behaviours of students (Emanuel and Adams 2011; Butt, More and Avery 2014) and (3) campus-wide initiatives capturing the behaviours of staff, and sometimes students (e.g. Levy and Marans 2012) .
Studies focusing on HEIs have examined barriers to pro-environmental behaviour (PEB) (Aronof et al. 2013) , concerns and awareness of campus sustainability (Soares et al. 2015) , individual variables such as subjective norms, perceived behavioural control, sense of community and attitudes (Dixon et al. 2015a; 2015b) and different feedback, campaign and communications techniques (Cole and Fieselman 2013; Dixon et al. 2015a) . Furthermore, studies by Marans and colleagues have also sought to understand broad campus initiatives focused on both staff and students and to provide an understanding of energy behaviour in the workplace and willingness to change behaviour, as well as the development of strategies such as leadership, monitoring and education to encourage PEB (Marans and Edelstein 2010; Levy and Marans 2012) . However, one approach that has been popular in the wider employee PEB literature is social marketing , but this has not been used considerably in the HEI context and its full potential has not been tested in this context. While some recent attempts have been made to use social marketing techniques on students in a hall of residence (Parece et al. 2013) , the use of social marketing for behaviour change in the HEI context and specifically on university employees is very limited.
While various variables have been utilised to study employee PEB in non-HEI contexts, there is growing understanding that both individual and organisational variables are important in determining employees' level of sustainable behaviour and their reactions to interventions . However, employee pro-environmental studies in HEIs
have not yet examined both organisational and individual variables extensively, nor tested them through an intervention. Additionally, Manika et al. (2015) highlight that 'one size does not fit all' and each type of organisation needs to be assessed individually before designing an environmental intervention; this is because what may work in one type of organisation may not apply elsewhere.
Therefore, the aim of the present study is to fill this literature gap by studying the effects of a social marketing campaign 1 aimed at reducing the energy use of staff in a university in the UK. More specifically, the following research questions are examined:
1) To what extent do individual variables (i.e. attitudes, knowledge, norms) and organisational variables (i.e. perceived organisational behaviour, perceived organisational support) influence employees' energy saving behavioural intentions in a HEI workplace environment?
2) What are the effects of a social marketing environmental intervention on individual and organisational variables, and employees' energy saving behavioural intentions in a HEI workplace environment?
3) How do university employees differ in terms of their responses to the environmental intervention based on their job types and job duration?
4) What other factors might influence (as drivers or barriers) university employees'
energy saving behavioural intentions in the workplace?
Thus, by answering these research questions, the present study contributes and extends the existing literature on sustainability in HEIs by: a) simultaneously examining both individual and organisational variables as drivers of workplace environmental behaviour; b)
assessing the effects of a social marketing energy saving intervention on these individual and organisational variables and behaviour; c) exploring key differences in employees' behaviours based on job-related characteristics; and d) identifying other potential factors affecting environmental intentions and behaviour and the success/failure of such interventions in the HEIs context.
The next section will review the existent literature in this area and how it supports the proposed hypotheses and research model examined in this paper.
1 In this paper, the terms social marketing campaign and social marketing intervention are used interchangeably.
Literature review

General environmentally-friendly attitudes
Attitudes, often characterised as environmental concern, are regarded as a key antecedent of environmental behaviour and recent evidence suggests environmental attitudes, at least in the home, are associated with lower energy consumption patterns (Sapci and Considine 2014) . In workplace-based studies, results are mixed; even though, generally, attitudes are considered to be a key predictor of employees' PEB (Marans and Lee 1993; Tudor, Barr, and Gilg 2008) .
Some studies suggest a weaker relationship between environmental concern and behaviour (Schultz, Oskamp, and Maineri 1995) but this has generally been considered to be because the level of specificity of the behaviour and attitudes is not the same; an issue that will be discussed further below. Attitudes are often used as part of a Theory of Planned Behaviour approach to PEB, and have been the basis for a number of university-situated studies (Dixon et al. 2015a; 2015b) , where they have been shown to predict behavioural intentions and are considered strong predictors of energy conservation intentions.
Energy saving attitudes
Specific attitudes, i.e. specific to the target behaviour, have often been found to be more predictive of both behaviour and behavioural intentions than general attitudes because they are at the same level of specificity (Vinning and Ebreo 2002) overcoming the mixed results attributed to more general attitudes. A number of studies examining employee PEB, have used specific attitudes towards the behaviour (Lee et al. 1995; Siero et al. 1996) and found them to be predictive of behaviour. Few studies have examined both the effects of general and specific attitudes and, as Polonsky et al. (2012) note in their study of general and carbonrelated environmental knowledge on general environmental attitudes, future research should explore both specific and general attitudes. Moreover, research suggests general environmental attitudes play a part in the development of more specific attitudes (Manika et al. 2014) . Thus:
H1:
General environmentally-friendly attitudes will have a positive and significant relationship with energy saving attitudes.
Perceived energy saving knowledge
While attitudes are commonly studied in the PEB literature, they are not the only important factor in the development and encouragement of PEB in the workplace. Knowledge is also highlighted as a necessary condition (although not sufficient on its own -Ones and Dilchert 2012) for individuals to engage in PEBs (Lo, Peters, and Kok 2012) and may affect the internalisation of environmental management practices by employees (Boiral, Paillé & Raineri 2015) and environmental performance (Ones and Dilchert 2013) . Different types of knowledge such as practical knowledge of recycling materials, disposal processes etc. and procedural knowledge such as an awareness of environmental issues or policies have been deemed important in determining employee PEB (Coleman at al. 2013; Young et al. 2015) . A number of studies have broadly highlighted the importance of knowledge for employees in a number of contexts (Siero et al. 1996; Tudor, Barr, and Gilg 2008) , but in the university context this has only been partially explored (Marans and Edelstein 2010) . This is despite the suggestion that both knowledge of issues and procedures are important for influencing PEBs (Levy and Marans 2012).
Additionally, the use of education to boost knowledge has also been highlighted as an important way to develop and support pro-environmental behaviours within universities (Levy and Marans 2012). Brennan, Binney and Hall (2015) highlight that without knowledge of the relevant environmental processes/procedures, individuals will not be persuaded to engage with environmental behaviour in the workplace. Furthermore, Tonglet, Phillips and Read (2004) consider knowledge influences environmental engagement, attitudes and behaviour. Likewise, Aronof et al. (2013) suggest that educating individuals could increase their knowledge and in turn their awareness of environmental issues and Soares et al. (2015) note that raising awareness is a priority for increasing energy efficiency in higher education buildings. Indeed, Unsworth et al. (2013) suggest employee PEB interventions should both increase knowledge and seek to change attitudes, in order to engage employees truthfully.
Thus:
H2: Perceived energy saving knowledge at the workplace will have a positive and significant relationship with energy saving attitudes.
Workplace energy saving behavioural intentions
Both Vinning and Ebreo (2002) , and Steg and Vlek (2009) highlight the multiple behavioural focuses that have been utilised in general and employee environmental behaviour research.
Past studies have focused mainly on employees' recycling/waste management behaviour, (Ludwig et al. 1998; Marans and Lee 1993; McDonald 2011; Tudor et al. 2008) , but research has also examined climate control, lights, (Lo et al. 2012a; 2012b) , driving behaviour (Siero et al. 1989) , computers, lights and fan usage (Scherbaum et al. 2008) and energy use (Carrico and Riemer 2011) , amongst others. Studies in HEIs have focused particularly on energy conservation (Aronof et al. 2013; Dixon et al. 2015a; 2015b ) and the present paper continues this focus. The particular focus here is also on behavioural intentions, which as noted previously, aligns with a Theory of Planned Behaviour approach to PEB. This has been the basis for a number of university-situated studies (Dixon et al. 2015a; 2015b ) and the present paper continues this tradition, allowing for easier comparison across studies on employee PEB in HEI. Additionally, the attitude -behavioural intention link is well established (Dixon et al. 2015b ) and knowledge has also been shown to affect environmental behavioural intentions (Tonglet, Phillips, and Read 2004 -measured as part of Perceived Control). Thus:
H3:
Energy saving attitudes will have a positive and significant relationship with workplace energy saving behavioural intentions.
H4:
Perceived energy saving knowledge at the workplace will have a positive and significant relationship with workplace energy saving behavioural intentions.
Subjective norms
Individuals are expected to conform to the actions and beliefs of those around (i.e. their peers -Aronof et al. 2013) and hence to fall in line with social norms; this phenomenon has been coined as normative influence. Carrico and Riemer (2011) suggest behaviour is more easily observed by one's peers in the workplace relative to the home and, therefore, employees may be more vulnerable to these processes of normative influence (e.g. an individual feels pressure from one's work peers to conserve energy). The use of Value-Belief-Norm theory (Scherbaum, Popovich, and Finlinson 2008) highlights the role of norms in PEB and while a number of employee PEB studies disagree over the influence of norms on behavioural intentions (Scherbaum, Popovich, and Finlinson 2008) , there is a suggestion that norms do have a significant effect on employee PEBs (Lamm, Tosti-Kharas, and Willliams 2013). This is also the case in the university context where norms are positively related to behavioural intentions to perform workplace energy conservation (Dixon et al. 2015b) . As environmental norms are related to what is normal in the workplace, they are also likely to be affected by how environmental employees perceive their organisation to be acting; although this does not appear to have been tested previously. Starik and Rands (1995, 918) consider ecologically sustainable organisations 'promote the value of environmental protection and sustainable organisational performance, [and] instil norms for environmental sensitivity in all decisions', while the organisational citizenship literature considers that employees' prosocial norms and behaviour can be influenced by organisational behaviour, represented specifically by leaders who act as role-models (Smith, Organ, and Near 1983) . Thus:
relationship with subjective norms.
H6:
Subjective norms will have a positive and significant relationship with workplace energy saving behavioural intentions.
Perceived organisational behaviour
Hansen et al. (2011) Prior research suggests an organisation's PEB behaviour affects employees' behaviour and attitudes in a number of ways. Firstly, the organisation's commitment to PEBs is important especially where the employee feels there is good person-organisation fit between the environmental values of the organisation and the employee; as this can lead to employeecompany identification (Kim et al. 2010) . Additionally, Andersson et al. (2005) note that when supervisors perceive that their company is committed to environmental sustainability they, in turn, are more likely to demonstrate pro-environmental behaviours and to also direct these towards the employees they supervise. Secondly, the focus or structure of the organisation, and how it facilitates individual employees' decision making may in turn affect an individual's motivations and behaviour (Tudor, Barr, and Gilg 2008) . Specifically, Ramus and Steger (2000) and Andersson, Shivarajan, and Blau (2005) found that the perception of a company's environmental policy (representing commitment to the environment) helps determine employees' intention to partake in PEB. Thus:
H7:
Perceived organisational behaviour will have a positive and significant relationship with workplace energy saving behavioural intentions.
Perceived organisational support
Employees' perceived organisational support ( In summary, the aforementioned hypothesised relationships are illustrated in Figure 1 .
These hypotheses are examined in order to answer the first research question of this study.
Research questions two to four are examined via a series of exploratory analyses; specific hypotheses are not formulated due to the absence of prior literature.
[ Figure 1 near here]
Methodology
The data from this study were collected by the environmental charity Global Action Plan (GAP) who implemented an energy saving intervention ('Go Green') focused on the employees of a British university. The intervention recruited and trained a network of green champions to take the sustainability message to their workplaces i.e. motivate energy saving actions among university employees. A dedicated intranet site was created so that green champions could share best practice and employees could make pledges to switch off lights, computer/screens etc. 1,351 employees took at least one pledge related to energy saving.
To evaluate the success of the intervention a quantitative methodology was used, with pre and post-intervention questionnaires. The questionnaires measured individual and organisational variables (as detailed above) and employees' energy saving intentions, along with a series of open-ended questions to gain a more in-depth perspective. Anonymity was ensured to encourage participation and to minimise social desirability bias. Therefore, the employees who filled out the pre and post-intervention questionnaires might have been different given the anonymity of the data collection.
A total sample of 368 questionnaires were completed and comprised two balanced samples (n pre-intervention = 164; n post-intervention =164). Each questionnaire consisted of 26 items measured on 1-5 and 1-7 Likert scales and demographics were measured with multiple-choice questions (Table 1) .
[ Table 1 near here]
Energy saving attitudes, General environmental attitudes, and Perceived organisational behaviour were multi-item scales and all others were single-item scales. The questionnaire was not originally designed for the purpose of testing the aforementioned hypotheses and, thus, validated academic scales were not used to measure the constructs. Therefore, this study should be treated as exploratory. Nevertheless, the use of real data reduces the artificiality, Exploratory factor analysis was conducted and Cronbach's alphas were computed for the pre and post-intervention data and the combined sample, for each multi-item scale (see Table 1 ). Reliability and validity were established. There was also an adequate variable-tosample ratio for both pre and post-intervention datasets, and no signs of extreme multicollinearity were found (Hair et al. 1998) . Descriptive statistics and correlations were computed for all variables, for both the pre and post-intervention datasets (by calculating the composite scores of the multi-items constructs) ( Table 2) . None of the inter-correlations among the constructs were greater than 0.85 signifying discriminant validity.
[ Table 2 near here]
For both the pre and post-intervention datasets, most participants were female (npre=107; npost=124). One third of the participants in both datasets were 31 to 40 years old, while in the combined sample age ranged from 18 to 70. In both datasets there was about one third for each job duration group. In terms of job type, the data sets were comparable across managers (non-academic)(npre=82; npost=75) support staff (npre=65; npost=63), academics (npre=13; npost=23) and research staff (npre=4; npost=1). The post dataset also included 2 full time teaching staff. No significant differences were found between the pre-and postintervention datasets in terms of job duration (F(1,323) = 3.366, p = .067) and job type (F(1,326) = .055, p =.815). Thus, these datasets are comparable for the purpose of testing the proposed hypotheses and effects of the intervention on those variables. Differences between job types and job duration in terms of the main constructs of this study are also explored.
Results
Structural equation modelling results and group differences
Aligned with recent approaches (e.g. Manika et al. 2015) , the hypotheses were examined using a conservative statistical approach (using observed variables rather than their latent versions) in combination with a structural equation modelling (SEM) technique, using MPlus7.
Two separate SEM models were run for each dataset (pre and post-intervention samples). They revealed a good model fit for the pre-intervention dataset (χ and indicated that the pre-intervention dataset has a better model fit than the post-intervention dataset (Table 3 ). The pre-intervention dataset model also accounted for a greater variance in behavioural intentions to save energy at the workplace (R 2 =60%) than the post-intervention dataset model (R 2 =51.5%).
[ Table 3 near here]
The chi-square value of this multi-group SEM was then compared with the chi-square value of a SEM model where all paths were constrained to be equal across the two groups.
The chi-square difference was significant (Δχ 2 =225.96-59.00=166.96, Δdf=31-22=9, p<.01) and the chi-square value of the non-constrained model was lower, and thus works better, than the constrained one. This finding, in combination with the fact that significant differences between the pre and post-intervention datasets exist in terms of model fit indicate the two datasets (i.e. pre-and post-intervention) need to be examined separately.
Hypotheses 1, 2, 3 and 5 were supported in both the pre and post-intervention datasets (relevant to research question one). Hypothesis 7 was only supported for the pre-intervention dataset. Hypothesis 8 was only supported for the post-intervention dataset, although was significant in the opposite direction for the pre-intervention dataset. Hypotheses 4, 6 and 9
were not supported. Additional analyses were conducted to compare differences between the two datasets in terms of the main constructs (relevant to research question two). T-tests revealed the energy saving intervention resulted in significant increases in perceived organisational support, employees' subjective norms, and perceived energy saving knowledge (Table 3) .
We also examined the effect of the intervention (via t-tests), across job types 2 (Table   4 ; relevant to research question three). For managers (non-academic staff), POS and employee subjective norms increased significantly from the pre to the post-intervention period. For support staff, POS and perceived energy saving knowledge increased significantly from the pre to the post-intervention datasets; however general environmental attitudes decreased significantly. For academics no observed changes were found.
[ Table 4 near here]
T-tests were also computed for three job duration groups: less than 5 years, 5 to 10 years, and more than 10 years (relevant to research question three). Perceived organisational behaviour and POS increased significantly from the pre to the post-intervention dataset for employees in the less than 10 years group. POS also increased from the pre to the postintervention for the 5 to 10 years and more than 10 years groups. For those employees who had worked at the university for more than 10 years, employee subjective norms and perceived energy saving knowledge also increased significantly from the pre to the postintervention datasets.
[ Table 5 near here]
Open-ended survey questions results
Two key themes emerged from both the pre-and post-intervention open-ended survey questions: (1) support and organisational behaviour (current and future) and (2) barriers to employee PEB (relevant to research question four).
Firstly, the organisations' environmental behaviour and the level and type of support from the organisation featured frequently in the both pre and post-intervention answers.
Employees perceived a lack of coherent or clear policy/initiatives, and the intervention itself did not change these perceptions:
'Some initiatives have sounded a bit weird -like the coffee 'ecocup' survey a while back when we can be even greener and just use our normal coffee cups to buy coffee...' (preintervention)
'I am not aware of any environmental policies.' (post-intervention)
One particular policy of 'home working' was supported by the employees but not by the organisation and, therefore, many perceived the organisation was not doing all it could, to be sustainable:
'I could work from home… rather than travel to work every day (35 litres of fuel/weekno public transport as live in village) but [this] will not be entertained.' (postintervention)
Additionally, both pre-and post-intervention, the employees suggested the organisation did not listen to feedback from staff regarding environmental behaviours. This may explain why some of the hypotheses related to support and organisational behaviours were not supported.
'I don't know if the university listens to feedback from staff about environmental issues.' Pre-intervention, the employees also highlighted that their colleagues' habits are a barrier for sustainable behaviour in the workplace:
'More lights could be turned off in the evenings and over the weekend. Sometimes in the winter, I come in on a Monday morning and find (manual) lights on, and suspect they've been on all weekend. Printers in resource rooms should be turned off in the evenings/at weekends. '(pre-intervention) And while these barriers were mentioned in the post-intervention too, the frequency of these mentions had reduced (especially with regards to computers/lights).
Finally, respondents were willing and able to provide suggestions for both future campaigns (including a critique of the 'Go Green' campaign) and suggested policies/procedures both pre and post-intervention. These included: support from heads of units/managers (suggesting this had not improved noticeably because of the intervention); designation of green leaders who can oversee green behaviour uptake; workshops/training for employees; support for remote working and using internal knowledge/resource better: 
Discussion
This study assessed the effects of a social marketing campaign, aiming to reduce energy use in a British university, by examining the role of both individual and organisational variables before and after the intervention. As predicted, the links between the individual variables of attitudes (both general and specific) and intentions were supported. Although knowledge did impact on attitudes, neither attitudes nor norms affected intentions directly. The only organisational variable that affected intentions was perceived organisational behaviour (which in turn influenced norms) and this applied only in the pre-intervention survey. The openended survey responses showed a perceived lack of support, both pre and post-intervention.
They also indicated that the employees perceived the organisation was not as sustainable as it could be and did not listen to feedback, which could explain why some of the organisational hypotheses were not supported. However, the comparisons show that perceived organisational behaviour and POS did increase as a result of the intervention but that POS increased significantly for non-academic managers and support staff.
The open-ended survey responses also highlighted a number of technological and IT related barriers. These were similar to the structural barriers highlighted by Aronof et al.
(2013), thus supporting prior literature. However, these issues had not been taken into account before the campaign and, hence, may also have added to the lack of a relationship between the organisational variables and behavioural intentions.
Workplace energy saving behaviour intentions did not increase significantly as a result of the campaign and this again could be the result of a lack of focus on organisational elements.
Implications for sustainability in higher education
This paper highlights a number of issues that need to be considered by HEIs mangers who wish to improve the PEB of their employees. The open-ended survey responses indicated that support and perceived organisational behaviour are important and, in many ways, must be a precursor for any campaign focused on PEB in the workplace. The HEI must demonstrate its support for environmental policies and show itself to be making sustainable decisions before asking individuals to change their behaviour. Alongside this, a barrier reduction strategy must also be developed prior to any campaign. This aligns well with Brennan, Binney, and Hall's (2015) 9P's framework that highlights the need for the behavioural infrastructure to be appropriate before individuals can be expected to change their behaviour and clear policies, processes and procedures need to be in place and promoted before individuals can fully engage in PEB and change their behaviour. Based on the present results, HEIs should commit to these interventions as much as the employees, not only for credibility reasons but also to ensure the success of any people-focused intervention. The actions of the green leaders were valued by the university employees, but future interventions need to involve more middle and upper-level management. In doing so, they would demonstrate that the organisation's environmental concern, as depicted in the curriculum, is also reflected in the practices managers encourage within the university and their own individual behaviour/practices.
Limitations and future research
Some limitations should be highlighted, along with future research directions. Firstly, while self-reported behaviour measures (pre and post-interventions) are an adequate indicator of behaviour change, actual behaviour change measures (for example observations or energy data) are important for assessing the success of the intervention and should be collected in future studies.
Further research should build on the highlighted differences between different job roles (academic versus non-academic) and job duration, which should be examined in more depth (e.g. via a qualitative study). This might mean that different campaigns or social marketing techniques should be used for each group. Future research should seek additional clarifications about these differences before this can be implemented.
The open-ended survey responses suggest that further engagement of all employees is of high importance, especially where employees have potential suggestions for improvement but feel their views are not being listened. One way to do this and to develop future campaigns is through the use of Community Based Social Marketing (CBSM). This is an alternative to information-intensive campaigns and focuses on barriers to and benefits of behaviour change, particularly via community level initiatives (Kennedy 2010; McKenzieMohr 2011) . CBSM has also been highlighted as a practical and educational approach appropriate for HEIs (Cole and Fieselman 2013) . Another approach is to use internal social marketing in order to align activities with the goals of sustainability, to foster internal communication and social networks, and to manage expectation and outcomes (Brennan, Binney, and Hall 2015) .
Concluding comments
This study sought to extend the academic literature on sustainability in HEIs by assessing the 
Perceived Organisational Support
I receive support from the University to work in an environmentally-friendly manner. n/a n/a n/a n/a n/a
Employee Subjective Norms
There is too little concern for environmental issues among my colleagues. n/a n/a n/a n/a n/a
Perceived Energy Saving Knowledge at the Workplace
I know how to reduce energy use within my workplace. n/a n/a n/a n/a n/a
Workplace Energy Saving Behavioural Intentions
I should help the University conserve energy. n/a n/a n/a n/a n/a **p≤.01, *p≤.05, For job role groups: 'research staff only' and 'teaching staff only' differences between pre and post could not be compared as there was only one research staff in the post-intervention group and no teaching staff in the preintervention group. 
